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=+ . Determine the constant term and first sine and cosine terms of Fourier expansion of y from the
/ following data.

'];Jﬁrd Semester B.E. Degree Examination, Dec.2025/Jan.2026

o

“*Transform Calculus, Fourier Series and Numerical x°|0]45 [ 90| 135|180 | 225|270 | 315

(08 Marks)
Time: 3 hrs. Max. Marks: 100 OR

| o . | 1

S Note: Answer any FIVE full questions, choosing ONE full question from each module. 4 a. Find Fourier series for the function f(x)= ™ ?n UeEg (06 Marks)

,’{:; n(2—x) in 1<x<2

E Module-1

< 1 a. Find the Laplace Transform of J_ K in (-7.0)

E i) e'sin’t b. Express the function f(x)= l e o "7 in a Fourier series. Hence, deduce that
e ... cos3t—cos4t i
2 i) —————— (06 Marks) 7
E.E t Z=1—1/3+1/5—1/7+..... (07 Marks)
go . . . . . ;
fDT b. Express the following function in terms of Heaviside unit step function and hence find its c. Obtain the constant term and coefficients of the first cosine and sine terms in the Fourier
e Laplace Transform where expansion of y term the table. (07 Marks)
g <Nf‘ B
585 cost, O<t<m < 1.6 & 3 3 4 s
25 f(t)= <cos2t, m<t<2m (07 Marks) v |9 |18]24]28]26]20
§ E cos3t, t>2m
22 & Module-3
z g c. Solve by using Laplace Transform : )21 +9y=0 given that y(0)=2, y'(0)=0 (07 Marks) 5 a. Find the Fourier transform of
S 1-|x|for |x|<1 % sin?
B f(x) = %] X and hence deduce that JSln ,tdt = (07 Marks)
5E OR 0,for |x|>1 A 2
‘é g 2 i Bind ) L ( : 2s—1 j (06 Marks) b. Find the Fourier sine transform of e ™. ; CMRIT LIGRARY (07 Marks)
iy s +2s+17 c. Compute the inverse z-transform of . w92 RANGALDORE- 560037 (06 Marks)
T e 2-2)(3z-1)
3 b, Giver, () E O<t<a/2
& . Given =
S & -E a/2<t<a OR
%é E as 6 a. Findthe Z — transform of cos | =+ 06 Mark
58 where f(t+a) = f(t) show that Lf(t)=—tanh 1 (07 Marks) > ( arks)
gS S . ; ;
; E b.- Obtain Fourier cosine transform of
o .~ .
;:O; ¢.  Using Convolution Theorem, obtain the Laplace Transform of the function x §I0r"0<x<1
%% S (07 Marks) fix)=<2=x"for 1<x<2 (07 Marks)
£5 (s* +a%)’ M for &>2
e . Module-2 C. Solve by using Z — transforms : y, ., —4y, =0, given thatyp=0and y; =2 (07 Marks)
5 3 a. Iffix)=x(2n-x)in 0<x<2m,show that
> 2 o Y%  GoE
%_« f(x) = 20 g COSE COB?X P wS}X ............ j (08 Marks)
2 3 g 2° 3°
o % 5 .
= b. Define half range Fourier sine and Cosine series in (0, 1) (04 Marks)
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Module-4
Employ Taylor Series Method to obtain an approximate value of y at x = 0.2 for the
differential equation % =—xy.Giveny(0)=1. (06 Marks)
Using Modified Euler’s method, find y (0.1) correct to four decimal places, solving the
equation % =x-vy, y(0)= 1 taking h = 0.1 carry out two modification. (07Marks)

Given j—y:x2(1+y), and y(1) = 1,y (1.1) = 1.233 , y (1.2) = 1.5848, y(1.3) = 1.979,
X

evaluate y (1.4) by Milne’s Predictor — Corrector method. Use Corrector formula twice.
(07 Marks)

OR
Using modified Euler’s method, find y (20.2) , given that gx = logm(—x—) with y(20) =5
X ¥

takingh = 0.2 (06 Marks)
Using Runge-Kutta method of fourth order solve for y(0.1) given that y1 =xy +y*, y(0) =1.
(07 Marks)
Apply Adam’s — Bashforth method to solve the equation (> + dy — xX*dx=0 atx =1
given y(0) = 1, y(0.25) = 1.0026, y(0.5)=1.0206, y(0.75) =1.0679. (07 Marks)
Module-5
Use Runge-Kutta method to find y (0.2) for the equation
2
d—zi:xd—y—y with y(1) =1, y'(1)=0. (07 Marks)
dx” dx .
. , A ot dfoat
Derive Euler’s Equation in the standard form ——-—| — =0 (07 Marks)
oy dx|\ oy

Prove that the Geodesics of a two points in a plane is straight line joining them. (06 Marks)

OR
Apply Milne’s method to solve d—-l =1 +£:l . Given the following table of initial values.
X" dx
Compute y (0.4).
x 10 01 =0 | 0.3 CMRIT LIBRARY
y |1]1.1103 12427 | 1.399 BANGALORE - 560087
y' | 1]1.2103 | 1.4427 | 1.699

(07 Marks)
i

Find the extremal of the functional '[[x y" —(y')’]dx which is determined by the boundary
0
conditions y(0) =0 and y (4) = 3. (06 Marks)

A cable hangs freely under gravity from the fixed points. Show that the shape of the curve
is Catenary. (07 Marks)
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